to three minutes followed by intubation with a size 8.0 National Catheter Co. cuffed 'Lo-Pro' endotracheal tube. No vocal cord abnormality was noted on either occasion. V5 ECG and intraarterial blood pressure monitoring was established prior to induction and end-tidal carbon dioxide levels were measured continuously after intubation. She was then mechanically ventilated via a circle breathing system with the minute volume adjusted to produce normocarbia.
Prior to the first operation, the right endarterectomy, the patient was heparinised because of her prosthetic aortic valve. This operation was complicated only by a minor neck haematoma which was associated with minimal pain and no symptoms of airway obstruction. In particular, the patient did not complain of voice changes or alteration in coughing or breathing. However, in retrospect, she did say several people had commented on the hoarse quality of her voice.
At the second operation the left carotid endarterectomy was difficult. There was poor blood flow with severe disease in both internal and external carotids. At the completion of the operation, the patient's pharynx was suctioned and muscle relaxation was reversed with neostigmine and atropine.
When ventilation was adequate, she was extubated and spontaneous respiration via a facemask was continued until all cardiovascular parameters were stable and monitors were then disconnected.
Anaesthesia and Intensive Care, Vol. 14, No. 3, August, 1986 In the recovery room the patient's breathing was judged normal and when her conscious state permitted, she was discharged to the ward. Shortly afterwards she became distressed with obvious stridor for which she was given oxygen and examined thoroughly. Her mental state and muscular strength were normal and in particular there was no obvious haematoma. At indirect laryngoscopy and subsequent direct laryngoscopy, no foreign body or obstructive swelling was observed but the vocal cords were midline and immobile. Bilateral vocal cord palsy was diagnosed and she was immediately returned to the operating theatre, intubated and a tracheostomy performed. The vocal cord paralysis was still present eight days later. On the twelth postoperative day, the tracheostomy tube was removed uneventfully in the presence of normal mobility of the left vocal cord.
DISCUSSION
Postoperative vocal cord palsy usually results from stretching or direct trauma to a nerve during surgery of the neck 2 ,3 or thorax 4 or neurosurgery. With bilateral vocal cord palsy, either a central lesion or bilateral peripheral lesions must be considered. In this patient, the latter seems most likely, but other causes should be taken into account.
Endotracheal intubation is a possible cause 5 ,6 but the majority of cases describe unilateral vocal cord palsy, 7-9 although bilaterallesions 6 ,lo have been reported. Where this has been reported in surgery unrelated to the neck the literature only speculates about the aetiology.
Ellis and Pallister 7 demonstrated that the anterior branch of the recurrent laryngeal nerve can be compressed within the larynx between the cuff and the thyroid lamina. Commonsense suggests that too high a cuff pressure increases the likelihood of nerve fibre damage. In a study which examined vocal cord function postoperatively, II there was no case of vocal cord palsy in one hundred patients who were intubated for general anaesthesia. In another study l2 one thousand patients were immediately examined after extubation. The authors differentiated between 'macro' and 'micro' trauma, with the 'macro' trauma having much more 'serious' consequences. However, only 6.2% had 'macro' trauma and none had nerve injuries.
A significant number of elderly people Anaesthesia and Intensive Care. Vol. 14. No. 3, August. 1986 evaluated pre-operatively by speech pathologists are shown to have unilateral vocal cord palsy. This is usually not recognised until some mild hoarseness from 'micro trauma' occurs post operatively .13 Vocal cord palsy may also occur after insertion of a central venous catheter via the neck veins. 14 Our patient had a right internal jugular vein catheter inserted for her openheart operation. Vocal cord paralysis and Horner's syndrome l5 have been reported from direct trauma in the area of communication between ansa subclavia loops and recurrent laryngeal nerve. The sympathetic trunk lies medially behind the internal carotid artery while the vagus nerve lies between jugular vein and carotid artery closely related to the artery. These are the most likely nerves to be affected during internal jugular catheterisation.
Faulty positioning is the usual cause of peripheral nerve palsy during operation and has to be considered as a cause of recurrent laryngeal nerve palsy when the surgery is distant from the actual nerve. 16 Hyperextension of the neck, excessive retraction of neck muscles during median sternotomy and traction on the lower end of the oesophagus have all been implicated. 4 ,17 Recovery time obviously depends on the degree of injury and time required for regeneration. Coincidental viral infection is thought to be an important cause and exposure to cold has also been proposed. 18 More importantly, it has been pointed out that vocal cord palsy following carotid endarterectomy may result from direct retractor damage, or dissection damage, to the recurrent laryngeal or superior laryngeal nerves, or vagal trunk. 19 In the view of Dehn and Taylor 20 direct vagal trauma is the most likely mode of damage. Recurrent laryngeal nerve fibres are medially placed within the vagus nerve trunk, and so the superficial fibres may be compromised by pressure and dissection at the stage of carotid artery mobilisation.
Briess 21 writes that speech testing can localise the dysfunction -C, D pitches for thyroarytenoid muscle function and hence recurrent laryngeal nerve, E is transitional and F, G pitches involve cricothyroid function and external largyngeal branch of superior laryngeal nerve. This information, as well as direct laryngoscopy, has been used in several studies 13, 19, 20, 22 to delineate the nerves damaged following carotid endarterectomy. In particular, voice changes may be recognised or unrecognised by the patient. Unrecognised damage to either the superior laryngeal or recurrent laryngeal nerves may occur despite apparently normal laryngoscopic appearance. Hence, there may be complete or incomplete vocal cord dysfunction. Speech pathologists have outlined abnormalities at a higher frequency than clinical evaluation and laryngoscopy, Liapis 27.50,10, 22 Evans 35 %, 13 Dehn and Taylor 37%20 compared with 10%,22 14%13 and 25%20 respectively.
As any degree of cord dysfunction may be present and as it may be difficult to diagnose, it would seem essential that an awareness of the problem should exist and complete examination for dysfunction be carried out with delay between operative staging if there is any abnormality. The patient with cord dysfunction seems to improve quickly and Evans l3 demonstrated that at six weeks the incidence of dysfunction had decreased from 35% to 15%. We discovered the importance of this when we encountered another patient presenting for the second of staged bilateral carotid endarterectomies. He was noted to have a slightly hoarse voice. He had not noticed this and at indirect laryngoscopic examination was found to have a paralysed vocal cord. In the case of this patient, his operation could be delayed and speech assessment and follow-up for improved vocal cord function carried out. Upper respiratory tract obstruction following carotid endarterectomy can also occur due to bilateral hypoglossal nerve palsy23.24 and usually occurs abruptly on removal of the endotracheal tube. This can also have disastrous consequences.
It would seem imperative to make sure that vocal cord and tongue function is normal before any carotid endarterecomy is attempted, except in the most urgent cases.
